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摘  要 
 
南海是世界最大的边缘海之一，纵跨热带、亚热带，是一个典型的寡营养海






























































Located in the tropical-subtropical region, the South China Sea (SCS) is one of 
the largest marginal seas in the west Pacific. In this thesis, we investigated the 
distribution of macro-nutrients (nitrate, phosphate and silicate) and other related 
parameters in the northern SCS in February and July 2004 in order to examine the 
biogeochemical processes that influence the nutrient structure and nutrient limitation. 
Oligotrophy is a significant characteristic in upper water column of the northern 
SCS. Using the MAGIC (MAGnesium Induced Co-precipitation) technique, we 
measured low-level phosphate concentrations in the upper mixed layer. In winter, the 
average surface phosphate concentration is 34.6 nmol/L, while this value in summer is 
17.6 nmol/L. This higher phosphate concentration in winter than in summer is overall 
in agreement with the primary production level in the region. 
We observed close coupling of nutrient distribution and the hydrography in the 
northern SCS. Among others, mesoscale processes appear to play a significant role in 
determining the distribution and supplies of nutrients in the upper ocean. In Feb 2004, 
there exist two anti-cyclonic eddies near the shelf break of northern SCS. At the 
center of the anti-cyclonic eddy, the level of nutrients was very low, and surface 
oligotrophic water appeared to be downwelled. At the edge of the eddy, cool and 
nutrient-enriched water upwelled intensively in winter, bringing nutrients into the 
euphotic zone, which may support photosynthesis processes. In between the two 
eddies, the effect of the eddies seems to be minimal. During the summer time, 
southwest monsoon previals the whole SCS, and coastal upwelling and near shelf 
break upwellings were the most important mesoscale processes which can also be 
seen from the nutrient distributions. 
At the same time, we observed clear evidence pointing to the relationship 
between the nutrient distribution and the phytoplankton productivities in the northern 
SCS. High nutrient concentrations apparently have a direct linkage with high 
concentrations of chlorophyll. Moreover, phytoplanktonic community structure is also 















According to nutrient concentrations, their molar ratios and on-deck incubation  
experiments, we contend that nitrogen and phosphorus generally co-limited the 
primary production in northern SCS. In the nearshore region, winter should be 
nitrogen-limitation dominant, while phosphorus-limitation appears more important in 
summer. N-limitation in winter and P-limitation in summer are possible in offshore 
water. This shifting of nutrient limitation scenarios may be affected the 
phytoplanktonic community structure and by the abundance of trichodesmium which 
is the most important N2-fixer in the ocean. Although we observed trichodesmium spp. 
in the northern SCS, its abundance was much lower than we expected to sustain 
significant N2 fixation. The positive N anomaly value suggests N2-fixation is existent 
in both seasons. However, there is no evidence that N2-fixation has a significant 
relevence to the iron input from the atmospheric deposition in this particular region. 




































革命以来，在全球尺度上增加了 2 到 3 倍(Howarth et al., 1995)，许多地区的营养
盐增加远远大于这个增加幅度，特别是在北欧和北美(Howarth et al., 1996)，近年
来，中国各大河口的营养盐浓度已经接近欧洲和北美那些污染和营养化的河流
(刘昌岭等, 1998)，这对近岸海区营养盐结构产生了重大的影响。 

















El Nino 事件中，夏威夷海域内从平时的氮限制转变为短时间的磷限制(Karl et al., 
1995)。这些现象在某种程度上印证了 Tyrrell (1999)的观点，他认为目前氮是主
要的限制性营养盐，而在长时间尺度上，磷将最终限制初级生产力。 










物生长的现象(Hitchcock & Smayda, 1977; Morel et al., 1995; Sunda & Huntsman, 
1997; Price & Morel, 1991; Howarth & Marino, 2005)，特别是在大多数寡营养盐海



























Lohrenz et al. (1999)报道了密西西比河从冬春季的 P 限制转向夏秋季的 N 限制；














50年可能成倍增长(Tilman et al., 2001)。尽管硅酸盐浓度可能由于水文变化减少
50%，但Si的分布主要受其地球化学性质、纬度和径流影响(Correll et al., 2000; 





和2.5倍(Marchetti et al, 1989)；密西西比河在过去40年间总P和DIN浓度分别增加
了2到3倍，Si浓度则下降了50%(Turner & Rabalais, 1991; Dinnel & Brabovith, 1993; 
Bratbovith et al, 1994; Rabalais et al, 1996)。同样的，在Rheine河，SRP和NO3-N浓
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